Neutrophils as mediators of human skeletal muscle ischemia-reperfusion syndrome.
Nine patients with aortic aneurysm undergoing arterial reconstruction with temporary aortic occlusion were studied. Since a typical condition of ischemia-reperfusion of the muscles of the lower limbs was created during this surgery, muscle biopsies from the right femoral quadriceps as well as blood samples from the homolateral saphenous vein were taken: (1) before clamping of the aorta, (2) just before declamping, and (3) 30 minutes after reperfusion. Light microscopy revealed a consistent granulocyte infiltration in the ischemic and reperfused skeletal muscle. Ultrastructural damage to the muscle fibers was seen during ischemia and became more severe upon reperfusion. The recruitment of granulocytes into the muscle tissue paralleled the activation of the blood complement system and an increase in circulating neutrophils. Although a spontaneous superoxide anion (O2-) generation from such granulocytes cannot be proved, upon stimulation with formyl-methionyl-leucyl-phenylalanine neutrophils showed a reduced ability in O2 free radical production at the end of ischemia and enhanced O2- generation at reperfusion as compared with the controls. All these findings indicate an active role of granulocytes in the genesis of reperfusion-induced tissue injuries.